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Japanese Unexamined Patent Publication (Kokail No. 8-51642 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of Industrial Application] The present invention 
relates to a white balance correction device, and more 
particularly to a device, particularly suited for use with a 
PDP (Plasma Display Panel), for correcting the variations in 
white balance caused by variations in the light-emission 
characteristics of the PDP. 
[0002] 

[Prior Art] White balance is an important factor that 
influences color picture quality. In the prior art, the 
white balance of a video apparatus using a PDP has been set 
by using, for example, the method shown in Figure 4. In 
Figure 4, analog video signals of three primary colors, red 
(R), green (G), and blue (B), are converted into digital 
video signals by A/D converters 31, 32, and 33, respectively. 
Gamma (y) correction is applied to each of the thus converted 
digital video signals (gamma correctors 34, 35, and 36). The 
gamma correction is intended to correct the level of each 
video signal to the amplitude that matches the light-emission 
characteristics of the PDP in order to produce a natural- 
looking video image for display, and is different in its 
nature from white balance. However, since the white balance 
is determined by the ratio among the three primary color 
video signals, the gamma correction and the white balance 
setting can be performed simultaneously by balancing the 
outputs of the respective gamma correctors so as to match the 
light-emission characteristics (white balance 
characteristics) of the PDP. 

[0003] Based on this idea, the correction characteristic of 
each gamma corrector, i.e., the correction characteristic for 
each color, is made different from the others as shown in 
Figure 5(A) to match the PDP used, and the gamma correction 
is performed for each color, while adjusting the output ratio 
so as to achieve the desired white balance. In the figure, 
"a" indicates the characteristic for the red signal, "b M for 
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the green signal, and "c" for the blue signal. Gamma 
correction, in other words, means converting the input level 
into the prescribed output level; for this purpose, as shown 
in Figure 4, required input/output conversion characteristics 
are stored in advance (ROMs 34a, 35a, and 36a) and, based on 
the stored data, the input levels are converted into the 
prescribed output levels (converters 34b, 35b, and 36b) . In 
this case, the conversion characteristics must be changed in 
accordance with the APL (average picture level) of the video 
signal. This is shown in Figure 5(B). Suppose that the 
characteristics in Figure 5(A) are for a 50% APL; then, in 
the case of the red signal, for example, the characteristic 
is changed to the characteristic "d" when the APL is the 
highest (90%), and to the characteristic "e" when the APL is 
the lowest (10%). This also applies to the green and blue 
signals. Therefore, the input/output conversion 
characteristics are stored in each ROM with the APL as a 
parameter, and each converter performs the input /output 
conversion based on the APL data input to it. 
[0004] 

[Problem to be Solved by the Invention] However, the above- 
described white balance setting is based on the standard 
characteristics of a PDP, but the actual light-emission 
characteristics (white balance characteristics) vary from one 
PDP to another. Therefore, the drawback is that if the 
input/output conversion is done in accordance with Figure 5, 
variations occur in white balance on the screen from one PDP 
to another. The present invention has been devised in view 
of this drawback, and an object of the invention is to 
provide a white balance correction device which performs 
white balance correction after gamma correction in order to 
eliminate variations from one PDP to another. 
[0005] 

[Means for Solving the Problem] The present invention 
provides a white balance correction device comprising: A/D 
converters, provided one for each of red, blue, and green 
analog video signals, for converting the respective analog 
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video signals into digital video signals; gamma correctors, 
provided one for each A/D converter output, for applying 
gamma correction to the video signals output from the 
respective A/D converters, by changing output balance so that 
a desired white balance can be achieved by the gamma- 
corrected video outputs; subtractors, provided one for each 
gamma corrector output, for performing subtract operations to 
subtract required values from the digital video data output 
from the respective gamma correctors; a setting section for 
setting the value to be subtracted for each individual one of 
the subtractors; and underflow correctors, provided one for 
each subtractor output, for forcefully setting data in an 
underflow region to zero, based on carrier out data output 
from a corresponding one of the subtractors when the subtract 
operation is performed by the corresponding subtractor, and 
wherein: the white balance is corrected by performing the 
subtraction on at least one of the gamma-corrected video 
signals . 
[0006] 

[Mode of Operation] The three primary color analog video 
signals are respectively converted into digital signals (A/D 
converters), and prescribed gamma corrections are applied to 
the respective signals (gamma correctors). The process up to 
this point is the same as that in the prior art. After that, 
corrections are applied, for example, by subtraction in the 
following manner. From the image displayed on the PDP, the 
state of the white balance is checked visually or by means of 
a white balance measuring instrument, and the color to be 
reduced in order to achieve normal white balance is 
determined. Thereafter, the video data value is uniformly 
reduced by subtracting a required value from it by using the 
subtractor corresponding to the color to be reduced. By 
performing this subtract operation, any stronger color 
component is reduced to achieve the normal white balance. 
Here, since an underflow occurs as a result of the 
subtraction in a region where the video data value is small, 
the data lying in this region is forcefully set to zero 



- 3 - 



(underflow correctors). 
[0007] 

[Embodiments] A white balance correction device according to 
the present invention will be described below with reference 
to the drawings. Figure 1 is a block diagram showing an 
essential portion of one embodiment of a white balance 
correction device according to the present invention, in 
which the correction is done by subtraction, and Figure 2 is 
a block diagram showing an essential portion of another 
embodiment, in which the correction is done by addition. 
Figure 3 is an input/output data conversion (gamma 
correction) characteristic diagram for explaining Figures 1 
and 2. Here, Figure 3 is given for the case of 8-bit 
signals . 

[0008] In Figure 1, R, G, and B designate three primary 
color video signals, i.e., the red video signal, the green 
video signal, and the blue video signal, respectively 
(hereinafter referred to as the "R signal", " G signal", and 
"B signal", respectively), and reference numerals 1, 2, and 3 
are A/D converters for the R signal, the G signal, and the B 
signal, respectively. Reference numerals 4, 5, and 6 are 
gamma (y) correctors for the R signal, the G signal, and the 
B signal, respectively, and each corrector applies a 
prescribed gamma correction. Reference numerals 7, 8, and 9 
are subtractors for the R signal, the G signal, and the B 
signal, respectively, and each subtractor performs a subtract 
operation on the signal data of a corresponding one of the 
three primary color video signals. Reference numeral 10 is a 
setting section which sets the value to be subtracted for 
each individual subtractor. Reference numerals 11, 12, and 
13 are underflow correctors for the R signal, the G signal, 
and the B signal, respectively; when an underflow occurs in 
data as a result of the subtraction, the corresponding 
underflow corrector forcefully sets the data in the underflow 
region to "zero". Reference numeral 14 is a video signal 
processor, and 15 is a PDP (Plasma Display Panel). 
[0009] In Figure 2, the same reference numerals as those in 
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Figure 1 indicate the same parts, and reference numerals 21, 
22, and 23 are adders for the R signal, the G signal, and the 
B signal, respectively; each adder performs an add operation 
on the signal data of a corresponding one of the three 
primary color signals. Reference numeral 24 is a setting 
section which sets the value to be added for each individual 
adder. Reference numerals 25, 26, and 27 are overflow 
correctors for the R signal, the G signal, and the B signal, 
respectively; when an overflow occurs in data as a result of 
the addition, the corresponding overflow corrector forcefully 
sets the data in the overflow region to an "upper limit 
value" • 

[0010] Next, the operation of the present invention will be 
described for each figure. 

( 1 ) Operation in Figure 1 

The R, G, and B signals input in analog form are 
respectively converted into digital signals by the 
corresponding A/D converters 1, 2, and 3. Prescribed gamma 
corrections are applied to the converted signals by the 
respective gamma correctors 4, 5, and 6. The A/D conversion 
and gamma correction operations here are the same as those 
performed in the prior art (Figure 4). Therefore, the 
configuration of each gamma corrector is the same as that in 
the prior art (Figure 4); that is, the gamma correctors 
comprise ROMs 4a, 5a, and 6a, respectively, in which the 
prescribed input/output conversion characteristics (Figure 5) 
are stored in advance, and converters 4b, 5b, and 6b, 
respectively, which convert the input data into required data 
based on the conversion characteristics stored in the 
respective ROMs . In this case, as in the prior art, the 
conversion characteristics are changed based on the APL data 
in order to perform the data conversion that matches the APL. 
The RGB signals gamma-corrected by the conversion 
characteristics shown in Figures 5(A) and 5(B) are in a 
relationship that achieves normal white balance for a PDP 
having the standard light-emission characteristics. However, 
if the PDP 15 is driven by applying prescribed signal 
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processing in the video signal processor 14 to the three 
primary color signals having the above relationship, 
variations occur in the white balance because of the 
variations of the PDP characteristics . The variations are 
not uniform, and result in various color tints. 
[0011] Therefore, the person who corrects the white balance 
views the displayed image on the PDP and judges which color 
signal component is strong compared with the normal white 
balance. This judgment is made visually or by measurement 
using a measuring instrument. If it is judged that the white 
balance is shifted to the redder side, for example, the video 
data value of the R signal from the R signal gamma corrector 
4 is reduced by subtracting a required value from it by using 
the R signal subtractor 7. In other words, this subtraction 
means shifting the data; how this is done is shown in Figure 
3(A). in the figure, if "a" represents the conversion 
characteristic of the R signal gamma corrector 4, the output 
value converted by the characteristic "a" is uniformly 
reduced (shifted) by "dl" . The value of dl is set by the R 
signal part 10a of the setting section 10. The reduction is 
performed in steps while observing the screen or the 
measuring instrument. The red component is thus reduced, but 
an underflow occurs in the region d2 . For the underflow 
region d2 , carrier out data Cr is output from the subtractor 
7. Accordingly, based on the data Cr, the underflow 
corrector 11 forcefully sets the data in the underflow region 
to "zero". The characteristic with the underflow forcefully 
set to "zero" is shown by "d" in Figure 5(B), and this 
represents the output characteristic of the underflow 
corrector 11. By reducing the red component in this manner, 
the white balance is corrected to the normal one. 
[0012] The above has described an example of white balance 
correction when the red component is strong; on the other 
hand, when the green component or the blue component is 
strong, the green or the blue is reduced by the required 
value in the same manner as described above, by using the G 
signal subtractor 8 or the B signal subtractor 9 and the G 
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signal part 10b or the B signal part 10c of the setting 
section 10. In the present invention, reference white 
balance is set in the gamma correction stage, and corrections 
for the variations in the PDP characteristics are made using 
the subtractors, etc. Accordingly, white balance close to 
the normal white balance can usually be obtained by 
correcting one color, but if any other color needs 
correcting, the corresponding color component is reduced in 
like manner by subtracting a required value from it by using 
the corresponding signal subtractor. The white balance 
correction by subtraction has been described above. In the 
above example, the conversion characteristics of the gamma 
correctors have been made different for the different colors, 
but alternatively, all the gamma correctors may be made to 
have the same characteristics, and the white balance may be 
set by the subtracters • That is, the gamma correction output 
is the same for all the R, G, and B signals, and the white 
balance is done by performing subtractions using the 
subtracters , In this case, the underflow is handled in the 
same manner as described above, while the former method is 
one that performs "corrections", the latter method is one 
that is close to "adjustments", and involves somewhat 
complicated subtraction procedures, but the advantage is that 
the same ROM can be shared for use. 
[0013] (2) Operation in Figure 2 

In Figure 2, to correct the white balance on the PDP 
screen, the color component that is weak compared with the 
normal white balance is increased by addition; the idea here 
is the reverse of the idea of Figure 1 in which the stronger 
color component is reduced by subtraction. In Figure 2, 
therefore, the subtractors in Figure 1 are replaced by the 
adders 21, 22, and 23. That is, the weaker color component 
is increased by adding a required value (d3 in Figure 3A) to 
it by using the corresponding adder, and the weaker color 
component is thus emphasized. The value d3 to be added here 
is set by the setting section 24 in the same manner as in 
Figure 1. As a result of the addition, an overflow d4 occurs 
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instead of the underflow in Figure 1. According, the 
overflow correctors 2 5 , 2 6 , and 2 7 are provided, and if an 
overflow occurs, the data is forcefully set to an upper 
value* In the case of an 8-bit signal, for example, the 
upper limit value is "255". The overflow region d4 becomes - 
apparent from carrier out data Cr, etc, output from the adder 
21, etc., as in the case of Figure 1, and based on the data 
Cr, the corresponding overflow corrector forcefully sets the 
data in the overflow region to the upper limit value. 
[0014] The A/D conversion and gamma correction operations 
performed at the preceding stage are the same as those in 
Figure 1, and therefore, the description will not be repeated 
here. The white balance correction by addition has been 
described above. In the case of Figure 2 also, the same 
modification as described in the last paragraph of the 
description of Figure 1 can be applied. That is, in the case 
of Figure 2 , as in the case of Figure 1, the conversion 
characteristics of the gamma correctors have been made 
different for the different colors, but alternatively, all 
the gamma correctors may be made to have the same conversion 
characteristics, and the white balance may be set by the 
adders. That is, the gamma correction output is the same for 
all the R, G, and B colors, and the white balance is done by 
performing adjustments through additions using the adders. 
The overflow is handled in the same manner as described 
above . 
[0015] 

[Effect of the Invention] As described above, according to 
the present invention, the subtraction (or addition) function 
and the underflow (or overflow) prevention function are 
provided following the gamma correction function of the prior 
art, and the white balance correction can be done by the 
newly provided functions. Accordingly, the variation in 
white balance due to the variation in the light-emission 
characteristics of the PDP can be easily corrected by the 
subtraction function, etc. Thus, the present invention 
offers the effect of reducing the white balance variations 
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existing among the apparatuses in the prior art, and serves 
to uniformize the quality of video apparatus. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Figure 1] Figure 1 is a block diagram showing an 
essential portion of one embodiment of a white balance 
correction device according to the present invention. 

[Figure 2] Figure 2 is a block diagram showing an 
essential portion of another embodiment of a white balance 
correction device according to the present invention. 

[Figure 3] Figures 3(A) and 3(B) are diagrams of the 
input/output data conversion characteristics of gamma 
correctors 4, etc. for explaining Figures 1 and 2. 

[Figure 4] Figure 4 is a block diagram showing an 
essential portion for explaining white balance setting 
according to the prior art. 

[Figure 5] Figure 5 is an input/output data conversion 
characteristic diagram for explaining the white balance 
setting according to the prior art. 
[DESCRIPTION OF REFERENCE NUMERALS] 

1. A/D CONVERTER FOR R SIGNAL 

2. A/D CONVERTER FOR G SIGNAL 

3. A/D CONVERTER FOR B SIGNAL 

4. GAMMA (y) CORRECTOR FOR R SIGNAL 
4 a . ROM 

4b. CONVERTER 

5. GAMMA CORRECTOR FOR G SIGNAL 

6. GAMMA CORRECTOR FOR B SIGNAL 

7. SUBTRACTOR FOR R SIGNAL 

8. SUBTRACTOR FOR G SIGNAL 

9. SUBTRACTOR FOR B SIGNAL 

10. SETTING SECTION 

11. UNDERFLOW CORRECTOR FOR R SIGNAL 

12. UNDERFLOW CORRECTOR FOR G SIGNAL 

13. UNDERFLOW CORRECTOR FOR B SIGNAL 

14. VIDEO SIGNAL PROCESSOR 

15. PDP 

21. ADDER FOR R SIGNAL 
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22. ADDER FOR G SIGNAL 

23. ADDER FOR B SIGNAL 

24. SETTING SECTION 

25. OVERFLOW CORRECTOR FOR R SIGNAL 

26. OVERFLOW CORRECTOR FOR G SIGNAL 

27. OVERFLOW CORRECTOR FOR B SIGNAL 
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